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Salivary detection of human Papilloma virus 16 & 18 in
pre-malignant and malignant lesions of oral cavity:
Is it feasible in Pakistani context of Socio-Cultural Taboos?
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ABSTRACT

Objective: To evaluate salivary detection of HPV-16 & 18 would be feasible and informative biomarker for
oral pre-malignant and malignant lesion in our population.

Methods: This non-interventional, case control study was carried out at department of E.N.T, Head and
Neck Surgery, Dow University of Health Sciences, Dow Medical College and Civil Hospital Karachi, Pakistan
between July 2011 to December 2012. Total of 105 cases were recruited. These were divided in three
groups ‘A’, ‘B’ & ‘C’ having 35 subjects each. Group‘A’ constitutes patients having strong clinical evidence
of oral pre-malignant lesions (PML). Group ‘B’ includes histologically proven oral squamous cell carcinoma
(OSCC) and Group ‘C’ comprised disease free subjects as controls. After taking informed consent, relevant
clinical history was recorded on institutional approved performa. Saliva from all subjects was procured
by standard ‘drooling method’. Samples were stored at +4°C and later transferred to Laboratory to store
at-20°C before further process. Samples were centrifuged at 4500 rpm for 15 minutes at 4°C. Cell pellets
sediments were used for identification of HPV-16 & 18 by real-time PCR method. Data was entered and
analysed using SPSS version 16. P-value of 0.05 was taken as standard.

Results: In group ‘A’, HPV-16 was detected in 3 (8.6%) cases while HPV-18 was not detected in any of the
subject. In group ‘B’, HPV-16 was detected in 07 (20%) while HPV-18 was found in 06 (17.1%) cases. Mixed
HPV-16 and HPV-18 were found in 02 (5.7%) cases. In group ‘C’, HPV-16 was detected in 03(8.6%) while
HPV-18 was not detected in any of the subjects. Significant relationship was observed between the groups
for HPV-18 detection (P= 0.002) while for HPV-16, no significant association was found (P= 0.245).
Conclusion: HPV infection for the causation of oral cancer cannot be fully established possibly due to small
sample size. More over differences in genetic makeup, environment, indulgence in peculiar risk factor
habits, sexual practices and difficult evaluation of the acquisition of viral load due to socio-cultural and
religious restrictions could be the reason.

KEY WORDS: Pre-malignant lesions, Oral squamous cell carcinoma, Salivary diagnosis, Biomarkers, Human
papilloma virus.

doi: http://dx.doi.org/10.12669/pjms.315.7093
How to cite this:
Khyani IAM, Qureshi MA, Mirza T, Faroog MU. Salivary detection of human Papilloma virus 16 & 18 in pre-malignant and malignant
lesions of oral cavity: Is it feasible in Pakistani context of Socio-Cultural Taboos? Pak J Med Sci 2015;31(5):1104-1109.
doi: http://dx.doi.org/ 10.12669/pjms.315.7093

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/3.0),
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Correspondence: INTRODUCTION
Dr. Igbal A. Muhammad Khyani, MBBS, DLO, FCPS, FRCS.
Associate Professor, Department of E.N.T, Head & Neck Surgery, Oral cancer is the sixth most frequent malignancy
DQYV Umvgrsny of Health Sciences, Dow Medical Collegg, ' all over the globe.l It is the common cancer in
Civil Hospital, Baba-e-Urdu Road, Post Code: 74200, Karachi-Pakistan. . | . .
E-mail: drigbalkhyani@yahoo.com developing countries, representing the leading
0,
* Received for Publication: December 15, 2014 cause of death. I’F accounts for almost 40 A). of all
* 1% Revision Received: December 24, 2014 cancers in the Indian subcontinent, and COHtl‘lbuteFl
*  9nd Revision Received: January 26, 2015 one-third of the world burden of oral cancer. It is
* 31 Revision Received: July 4, 2015 one of the major health concerns as it has a rising
*  Final Revision Accepted: July 9, 2015 trend in younger population.**

1104 Pak J Med Sci 2015 Vol.31 No.5  www.pjms.com.pk



Carcinoma of oral cavity is the second most
frequent malignant tumour for both the gender in
Pakistan. It constitutes 20-35% of all cancers seen in
various public hospitals in Karachi and slightly less
in other regions of Pakistan.>® Increasing numbers
of cases are being consistently reported in younger
age groups. Never the less it is a major killer in our
population.”®

It is believed that cumulative effects of nutritional
deficiency, dietary habits, bad oral hygiene, mal-di-
rected sharp teeth and infection with human papil-
loma virus (HPV) is implicated for oral carcinogen-
esis. Exposure to some of these risk factors varies
significantly between ethnic groups and geographi-
cal location. In Pakistan, the major risk factors for
oral cancer are areca nut (betel nut, chalia, supari),
betel quid (paan), tobacco chewing, naswar, paan
masala (ghutka, mawa) and poor nutrition. Due
to religious prohibition, alcohol consumption and
sexual promiscuity is not a prevalent habit in Kara-
chi. This is in contrary to recent controversial John’s
Hopkins study, claiming that cancer is a bad luck
happening due to random mutation arising during
DNA replication in normal, non-cancerous stem
cells in about two third of the cases, not either re-
lated to heredity or ecological factors.’

Link between human papilloma virus (HPV) and
squamous cell carcinoma of the head and neck was
suggested in the past. Recently the association is
more established as HPV-16 & 18 was the most de-
tectable virus in salivary samples, serum and biop-
sy cell blocks of the patients with PMLs & OSCC.%°

Diagnosis and subsequent therapeutic inter-
vention of PMLs and OSCC is currently based on
examination, histopathology and staging. Histo-
logical examination remains the gold standard for
diagnosis of malignant oral lesions. Biopsy is an
invasive technique with surgical implications, tech-
nique limitations for professionals and psychologi-
cal implications for most patients. Recently there
is a paradigm switch from histopathology to mo-
lecular methods of disease diagnosis and saliva has
been used for molecular diagnostics by analysing
genomics, proteomics and salivary transcriptomes.
Oral fluid meets the demand for non-invasive, eas-
ily accessible bio-fluid of human body that nurtures
a wide spectrum of biological analytes, informative
for clinical diagnostic application.

In Pakistan, saliva has never been explored as a
diagnostic medium to detect biomarkers for oral
PMLs and oral cancer. We attempted to investigate
whether detecting HPV-16 & 18 would be feasible
to diagnose PML and OSCC in our population.

Salivary detection of Human Papilloma Virus

METHODS

This non-interventional, case control study was
carried out at department of EIN.T, Head and
Neck Surgery, Dow University of Health Sciences,
Dow Medical College and Civil Hospital Karachi,
Pakistan between July 2011 to December 2012.
Patients of any age, sex or ethnic group visiting
out patients clinic having strong clinical evidence
of PML, histologically proved, untreated OSCC
at any stage and identical disease free subjects,
willing to participate as controls, were included in
the study. Subjects with prior history of treatment
for loco-regional or distant malignancy and subjects
with history of immune deficiency or autoimmune
disorders were excluded.

The participants were divided in three groups ‘A’,
‘B’ & ‘C’ having 35 subjects in each. Group ‘A’ con-
stitutes patients having strong clinical evidence of
oral PML. Group ‘B’ includes histologically proven
OSCC and Group ‘C’ constitutes disease free sub-
jects as controls. After taking informed consent, rel-
evant clinical history was recorded on institutional
approved performa. Saliva from all recruits was
procured as per standard ‘drooling method’. Sam-
ples were stored at +4°C and later transferred to
Dow Diagnostic, Research & Reference Laboratory
to be stored at -20°C before further process. Samples
were centrifuged at 4500 rpm for 15 minutes at 4°C.
Cell pellets were used for identification of HPV-16
& 18 by Real-time PCR method.

PCR for identification of HPV-16 & 18 in saliva:

(a) DNA Extraction: Total DNA was extracted from
all the samples using PureLink® Viral RNA/DNA
Kits (Invitrogen Life Technologies, Carlsbad USA)
for purification of viral nucleic acids according to
the manufacturer’s protocol. Briefly; the collection
tubes having saliva samples were centrifuged at
15,000 rpm. Pellets were re-suspended in 200 pl
lysis buffer. Negative control was prepared by
adding 100 pl of HPV-Neg control provided with
amplification kit to the tube labelled Creg. Proteinase
K 25 pl and 200 pl Buffer AL per 200 pl lysate was
added. The solution was mixed immediately by
pulse-vertexing for 15 seconds and incubated at
56°C for 10 minutes. The pH of the lysate must be
acidic (<7.0) to obtain maximum binding of DNA
to QlAamp membrane. Ethanol (96-100%) per 200
ul lysate was added and mixed again by pulse-
vertexing for 15 seconds and briefly centrifuged
to remove drops from inside the 1id.620 pl of the
lysate was applied to the QlAamp Spin Column (in
a 2 ml collection tubes). This centrifuged at 8000
rpm for one minute. The QIAamp spin column was
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placed in a clean 2 ml collection tube and the tube
was discarded containing the filtrate. The above
two steps were repeated until the whole lysate
was loaded. A maximum of 700 ul can be loaded
onto the QIAamp spin column. The column was
washed with 500 ul Wash Buffer (W5) with ethanol
.Centrifuged again at 8000 rpm for one minute and
flow through was discarded. The wash step was
repeated with 500 pl of wash buffer once. The spin
column was centrifuged at maximum speed for one
minute to remove any residual wash buffer. The spin
column was placed in a clean 1.7 ml recovery tubes.
Eluted with 50 pl sterile RNase-free water supplied
with the kit. Incubated at room temperature for one
minute. The spin column was again centrifuged at
maximum speed for one minute to elute nucleic
acids. The spin column was discarded from the
recovery tube contained purified viral nucleic acids.
12.5 ul of extracted DNA was used in the HPV
genotype analysis using Real-time PCR.

(b) Real-time PCR: Genotyping for HPV-16 and
HPV-18 in isolated DNA from patient’s samples
were performed using Real-time PCR machine
(SmartCycler II, Cepheid, USA) using the Real-
time PCR Kit HPV-16/18 Real-TM Quant (Sacace
Biotechnologies, Italy).

(i) Principle of Assay: Kit HPV 16/18 Real-
TM Quant is based on multiplex Real-time
amplification. Amplification results of HPV-16
DNA were detected on the FAM/Green channel,
HPV-18 DNA were detected on the ROX/Orange
channel and p-globin gene used as internal control
was detected on the JOE/HEX/ Yellow channel.

(ii) Protocol: The required numbers of tubes were
prepared (Number of tests + 3 standards and 1
negative control). PCR- buffer-FRT 20 ul of Hot Start
DNA Polymerase in 15 pl of reaction mixture was
added into each tube with samples and controls.
12.5 pl of extracted DNA sample was added to
appropriate tube and 4 controls were prepared. 10
ul of Quantitative Standards HPV (QS1 HPV, QS2
HPV, and QS3 HPV) was added into labelled tubes.
(iii) Real Time Amplification: The tubes were
capped and transferred into Real Time Thermal
Smart Cycler. The Smart Cycler (Cepheid, USA)
instrument was programmed as per manual
of instruction. The positions of the tubes were
programmed and the concentrations of the
Quantitative Standards entered in the JOE (Human
DNA), FAM (HPV-16) and ROX (HPV-18) channels
in order to generate standard curves.

(iv)Data Analysis and Interpretations: The software
of Smart Cycler Real-time PCR was utilized for the
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Fig.1:Crossing of fluorescence curves detected in one go;
internal control (Human DNA) on JOE/HEX/Yellow
Channel, HPV-16 on FAM/Green Channel, HPV-18 on
ROX/Orange channel.

interpretation of results all the way through the
presence of crossing of fluorescence curve with the
threshold line. As per the software, internal control
(Human DNA) is detected on the JOE/HEX/ Yellow
channel, Human Papilloma virus type 16 (HPV 16)
on the FAM/Green channel and HPV 18 on ROX/
Orange channel. (Fig.1)

Data was analysed using SPSS version 16.
Statistical analysis of the data was computed to
see relationship among the groups by applying
Pearson Chi-Square test. P-value of 0.05 was used
as reference value.

RESULT

Out of 105 subjects 70(66.7%) were males and
35(33.3%) were females with male/females ratio
of 2:1. The overall minimum age of the recruited
subjects was 20 years and maximum was 80 years
with a mean of 43.2 years. Over all minimum age
in males was 20 years and maximum was 75 years
with a mean age of 43.7 years. In females over all
minimum age was 21 years and maximum was 80
years with mean of 42 years. (Table-I)

In group “A’, majority of the cases were having
oral submucosal fibrosis (OSF). It was found
in 27(77.1%) cases. Leukoplakia was found in
10(28.6%). Erythroplakia was detected in 06(17.1%)
cases. All these were found alone or in combination
with other pre-malignant lesions. 02(5.7%) cases
were diagnosed clinically as lichen planus alone.

The subjects recruited in group ‘B" were staged
according to TNM classification of AJCC (2002-
3), 02(56.7%) cases were T, stage, 12(34.3%) were
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Table-I: Gender distribution and descriptive analysis of age.

Group  No. of cases Gender Age in Years
Male Female Minimum Maximum  Mean Std. Deviation
A 35 25(71.4%) 10(28.6%) 20.00 75.00 39.3 159
B 35 24(68.6%) 21(60%) 26.00 80.00 46.7 144
C 35 21 (60%) 14 (40%) 23.00 70.00 43.5 13.7
Total 105 70 (66.7%)  35(33.3%) - - - -
Table-II: Pre-malignant lesions Group ‘A’ (n-35)&TNM staging of OSCC Group ‘B’ (n-35).
Group Pre-malignant Lesions Number of Cases
A Oral Sub-mucosal fibrosis 27(77.1%)
Leukoplakia 10(28.6%)
Erythroplakia 06(17.1%)
Lichen Planus 02(5.7%)
Total 35 (100%)
TNM Classification
B Tumour size ‘T’ (cms) Cervical nodes ‘N’ (Clinical) Distant Metastasis ‘M’
T, T, T, T, Total N, N, N, Total M, M,
02 12 18 03 35 20 05 01 35 35 00
(5.7%) (34.3%) (51.4%) (8.6%) (100%) (57.1%) (25.7%) (14.3%) (2.9%) (100%) (100%) )
T, 18(51.4%) were T, and 03(8.6%) were T, stage DISCUSSION

at presentation. 20(57.1%) cases were having no
clinically palpable nodes (N ), 9(25.7%) were having
N,, 05(14.3%) were having N, and 01(2.9%) was
having N, nodal status. Distant metastasis ‘M’ was
not found clinically in any of the recruited subjects
(Table-1II).

In group ‘A’, HPV-16 was detected in 3 (8.6%)
cases while HPV-18 was not detected in any. In
group ‘B, HPV-16 was detected in 07 (20%) cases
while HPV-18 was detected in 06 (17.1%) cases.
Mixed HPV-16 and HPV-18 were found in 02
(5.7%) cases. In group ‘C’, HPV-16 was detected in
03(8.6%) while HPV-18 was not detected in any of
the subject. (Table-III).

Statistical analysis was performed to compare
the qualitative relationship among the groups by
using Pearson Chi-Square test. The relationship of
salivary HPV-16 detection was not found significant
among the groups (P-0.245) while salivary HPV-18
detection was found significant (P-0.002).

Most controversial issues relating to role of HPV
in head and neck cancer, particularly OSCC are
frequency of HPV, viral load acquisition through
oro-genital route or otherwise and its diagnostic
methodology.’’ Its prevalence reported in OSCC
vary from <5% to 100%."

Modes of transmission of HPV in head and neck
mucosal districts have not been fully resolved. It
is proposed that multiple pathways are involved.
HPV association was found to be more pronounced
with the history of perverted sexual practices.'? Oro-
genital contact, peri-natal transmission and sexual
transmission specially with oral sex, multiple sex
partners and possibly mouth to mouth transmission
as in kissing had been implicated.” It is believed
that oral sex, including fellatio and cunnilingus, is
the main mode of transmission of HPV infection
to oral cavity.!’In the west, HPV is one of the most
common viruses transmitted by sexual behaviours
in both males and females. In many Muslim

Table-III: High-risk human papilloma virus-16 &18 detected by Real-time PCR.

No Genotypes Group ‘A’ Group ‘B’ Group 'C’ Total

1. HPV-16 03 (8.6%) 07 (20%) 03 (8.6%) 13 (12.4%)

2. HPV-18 Nil 06 (17.1%) Nil 06 (5.7%)

3. Mixed* (HPV 16 & 18) Nil 02 (5.7%) Nil 02 (01.9%)
Total 03 (8.6%) 15 (42.9%) 03 (8.6%) 21 (20.0%)

* Both inclusive Pearson Chi Square analysis between the groups.
P- value for HPV-16, 0.245 - Not significant P- value for HPV-18, 0.002 - Significant.
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dominated countries including Pakistan, religious
and socio-cultural values strictly discourage sexual
perversions and promiscuity. Therefore protection
from sexually transmitted HPV infection is taken
for granted.

In Pakistan, HPV screening for both OSCC and
cervical cancer is not commonly practiced due
to socio-cultural reasons that prohibit asking
enquiries related to risk factors for acquiring HPV
load like oral sex and multiple partners. Therefore
the data relating to acquisition of HPV infection
is grossly deficient."*'® The gravity of the situation
is further aggravated due to stigmas attached to
privacy of sexual practices. Many of the patients
are either shy of expressing true situation or even
retaliate due to socio-cultural and religious taboos
that prohibit investigation of all matters pertaining
to sex and sexually transmitted diseases. This is the
major barrier for epidemiological surreys related
to HPV incidence and prevalence in Pakistan. As
the sexual non-promiscuity in our society could
well be a myth, so the knot is still tied relating to
association of HPV in OSCC. In the present study,
we faced the same barrier. Consequently, enquires
related to risk factors for acquisition of viral load
were not included in data collection performa.

Etiological role of HPV in head and neck
carcinogenesis was first proposed by Syrjanen
et al in 1983.% Subsequently, several studies have
supported this proposal on the basis of well proved
epitheliotropic nature of HPV, morphological
similarities between oral and pharyngeal mucosa
with genital epithelium and strongly established
role of high risk HPV in cervical cancer."”

In a study from Quetta, the capital city of Balo-
chistan province of Pakistan reported detection rate
of HPV DNA in 24.5% (47/200) in a group of Paki-
stani subject visiting the dental department having
normal oral cavity. They used oral tissue scraping
for DNA detection by Real-time PCR method. Out
of 47 HPV-positive cases, 4(2%) contained HPV-16
and 11(6%) contain HPV-18 genotypes.” This do not
co-relate with our findings, as we found HPV-16 in
03/35 controls and HPV-18 DNA was not detected
in any of the salivary samples of normal controls.

In a study from Karachi, Pakistan, on the
molecular analysis of HPV detection in tissue
blocks by Dot Blot and in-situ hybridization and
PCR method found 17.7% cases of OSCC positive
for HPV-16 & 18 DNA on PCR and 14.6% cases
showed viral DNA by NISH. While in only 4.6%
cases of oral PML, the viral DNA was detected.
They concluded that high risk HPV-16 & 18 has
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contributing co-factor role rather than mandatory
causative role in oral carcinogensis.'

A study from Allahabad, India, reported 27.4%
HPV detection in OSF while it was detected in
31.53% cases of OSCC on brush biopsy specimen by
Hybrid Capture II test. PCR was done on the same
specimen for the detection of E6 DNA of HPV-16.
They found detection rate of 25.96 in OSF cases and
32.43% in cases of OSCC.* Same group reported
high risk HPV detection rate of 31.42%(33/105) in
oral PML (OSF) by Hybrid capture II test.” Our
findings regarding detection of HPV DNA in OSCC
cases is quite close to the findings of Allahabad
study but the findings in oral PML (OSF) does not
co-relate. Another study from Karnataka, India
found salivary detection rate of 54.2% for HPV-18
in OSCC cases. They reported multiple mixed HPV
infection in 4.18% cases of OSCC in India.”? These
finding are in accord to our study.

In a meta-analysis (1988-2007), the incidence
of HPV in head & neck SCC versus OSCC, it was
observed that pooled prevalence of HPV in the
tissue samples of head and neck SCC was 34.5%
while in cases of OSCC, it was 38.1%.2 These
findings are in close proximity to our study.

Significant association was reported in OSCC
with HPV-16 and to a lesser extent with HPV-
18.In the salivary samples HPV-16was the most
detectable virus reported in the literature. 013142224
Low copy numbers of HPV was found in the oral
PML in the previous studies.”? These findings are
in conjunction with our study.

It is difficult to compare various published data
on HPV association as there are wide differences
in findings. Possible reasons of this disparity is
variation in parameters studied such as type of
samples (biopsy tissue, scraping, oral rinse or saliva)
preparation method (fresh, frozen or fixed), type
of molecular assay employed for DNA extraction,
sensitivity of the methodology employed, status of
the disease, ethnic and geographical differences in
genetic, environment, social, cultural and sexual
habits of the population studied.”

Comparing various studies, the results are
highly variable and controversial. No clear cut
association or relation of HPV infection with oral
PML and OSCC has so far emerged. Our findings
are consistent with many of the reported studies
in literature. We are unable to support definitive
causative or mandatory initiator role of HPV in
oral carcinogenesis in our etiologically distinct
population where use of areca nut and chewable
tobacco is very prevalent in the society.



CONCLUSION

Host response towards HPV infection for the
causation of oral cancer cannot be fully established.
More over different genetic makeup, environmental
and geographic differences, indulgence in peculiar
risk factor habits, different sexual practices
compared to west and difficult clinical evaluation
of acquisition of viral load due to socio-cultural
and religious restrictions could be the reasons. Our
study is unable to support definite causative or
mandatory initiator role of HPV infections in oral
carcinogenesis, it may have a co-factor role rather
than just a passenger virus.

REFERENCES

1. Jemal A, Siegel R, Xu J, Ward E. Cancer statistics 2010, CA Cancer J
Clin. 2010;60:277-300. doi: 10.3322/ caac.20073

2. Mehrotra R, Gupta A, Singh M, Ibrahim R. Application of cytology
and molecular events in diagnosing pre-malignant or malignant oral
lesion. Mol Cancer. 2006;5:11-15. d0i:10.1186/1476-4598-5-11

3. Ahluwalia KP. Assessing the oral cancer risk of South Asian
Immigrants in New York city. Cancer. 2005;104:12:2959-2961.
doi: 10.1002/ cner.21502

4. Shah FD, Begum RN, Vajaria BN, Patel JB, Shukla SN, Patel PS. A
review on salivary genomics and proteomics biomarkers in oral
cancer. Ind J ClinBiochem. 2011;26(4):326-334. doi: 10.1007/s12291-
011-0149-8

5. Zaidi SHM, Jafarey N.A, Ali S.A Cancer trends in Karachi. ] Pak Med
Assc. 1974;24:87-92.

6. Hameed S.A. Rehabilitation of patients with oral carcinoma PL480,
Grant Report, Department of Surgery J.P.M.C Karachi 1979.

7. Bhurgri Y, Rahim A, Bhutto K, Bhurgri A, Pinjani P, Usman A, et al..
Incidence of carcinoma of the oral cavity in Karachi Cancer Registry.
J Pak Med Assoc. 1998;48:11:321-325.

8. Bhurgri Y, Cancer in the oral cavity-trends in Karachi South (1995-
2002). Asian Pac J Cancer Prev. 2005;6:1:22-26.

9. Tomasetti C, Vogelstein B. Variation in cancer risk among tissues
can be explained by the number of stem cell divisions. Science.
2015;347(6217):78-81. doi:10.1126/ science.1260825.

10. Campari G, Giovannelli L. Controversies surrounding human
papilloma virus infection, Head & Neck v/s oral cancer, implication
for proplylaxis and treatment. ] Head Neck Oncol. 2009;8:1-8. doi:
10.1186/1758-3284-1-8.

11. Jamee MS, Boorghani M, Ghaffari SR, Moghadam FA. Keyhani. A.
Human papilloma virus in saliva of patients with oral squmous
cell carcinoma. Med Oral Patol Cir Bucal. 2009;14(10):525-528. doi:
10.4317/medoral.14.e525 -

12. Rosenquist K, WennerbergJ, Schildt EB, Bladstrom A, Goran Hansson
B, Andersson G. Oral status, oral infections and some lifestyle factors
as risk factors for oral and oropharyngeal squamous cell carcinoma.
A population-based case-control study in Southern Sweden. Acta
Otolaryngol. 2005;125:1327-1336. doi:10.1080,/00016480510012273

13. Anaya-Saavedra G, Ramirez-Amador V, Irigoyen-Camacho ME,
Garcia-Cuellar CM, Guido-Jamenez M, Mendez-Martinez R, et al.
High association of human papillomavirus infection with oral cancer:
a case-control study. Arch Med Res. 2008;39:189-197. doi:10.1016/j.
arcmed.2007.08.003

14. Mirza T, Sattar RA. Farrukh MS, Muhammad IA. Ikram S, Mirza M.
Molecullar detection of highrisk human papilloma viruses in oral
squamous cell carcinoma and pre-cancer. Pak ] Otolaryngol Head
Neck Surg. 2008;2:6-8.

15. Khan S, Jaffar NN, Khan MN, Rai AM, Shafiq M, Ali A, et al Human
papilloma virus subtype 16 is common in Pakistani women with
cervical cancer. Int] Inf Dis. 2007;11:313-317.

16. Syrjanen KJ, Pyrhonen S, Syrjanen SM. Evidence suggesting human
papilloma virus (HPV) etiology for the squamous cell papilloma of
the paranasal sinus. Arch Geschwulstforsch. 1983;53:77-82.

Salivary detection of Human Papilloma Virus

17. Sankaranarayanan R. Screening for cervical and oral cancer in India;
is feasible and effective. Natl Med J India. 2005;18;281-284.

18. Zygogiami AG, Kyrgias G, Karakitsos P, Psyrri A, Kouvaris J,
Kelekis N, et al. Oral squamous cell cancer; early detection and the
role of alcohol and smoking. Head and Neck Oncol. 2011;3:1-12.
doi:10.1186/1758-3284-3-2

19. Gichki AS, Buajeeb W, Doungudomdacha S, Khovidhunkit SO.
Detection of human papilloma virus in normal oral cavity in a group
of Pakistani subjects using Real-time PCR. Asian Pac ] Cancer Prev.
2012;13:2299-2304.

20. Chaudhary AK, Pandya S, Mehrotra R, Bharti AC, Singh M, Singh
M. Comparative study between the hybrid capture II test and PCR
based assay for the detection of human papilloma virus DNA in
oral submucous fibrosis and oral squamous cell carcinoma. Virol
J.2010;7:253. d0i:10.1186/1743-422X-7-253

21. Mehrotra R, Choudhary AK, Pandya S, Debnath S, Singh M, Singh
M. Co-relation of addictive factors, humanpapilloma virus infection
and histopathology of oral submucous fibrosis. ] Oral Pathol Med.
2010;39:460-464. doi: 10.1111/j.1600-0714.2009.00849.x.

22.  Kulkarni SS, Kulkarn SS, Vastrad PP. Prevalence and distribution of
high risk human papilloma virus (HPV) types-16 and 18 in carcinoma
of cervix, saliva of patients with oral squamous cell carcinoma and in
the general population in Karnataka. India. Asian Pac ] Cancer Prev.
2011;12:645-648.

23. Termine N, Panzarella V, Falaschini S, Russo A, Martranga D, Lo
Muzio L, et al. HPV in oral squamous cell carcinoma v/s head and
neck squamous cell carcinoma biopsies; a meta analysis (1988-2007).
Ann Oncol. 2008;19:1681-1690. doi: 10.1093/annonc/ mdn372.

24. Marur S, D’'Souza G, Westra WH, Forastiere AA. HPV-associated
head and neck cancer: a virus-related cancer epidemic. Lancet Oncol.
2010;11:781-789. doi:10.1016/S1470-2045(10)70017-6

25. Khovidhunkit SP, Buajeeb W, Sanguansin S, Poomsawat S,
Weerapradist W. Detection of human papilloma virus in oral
squamous cell carcinoma, leukoplakia and lichen planus in Thai
patients. Asean Pac ] Cancer Prev. 2009;9:771-775.

26. Chaudhary AK, Singh M, Sundaram S, Mehrotra R. Role of human
papilloma virus and its detection in potentially malignant and
malignant head and neck lesions; updated review. Head Neck
Oncol. 2009;1:22. doi: 10.1186/1758-3284-1-22.

27. Esquenazi D, BussolotiFilho I, Carvalho MG, Barros FS. The
frequency of human papilloma virus findings in normal oral mucosa
of healthy people by PCR. Braz J Otorhinolaryngol. 2010;76:78-84.

28. Spielmann N, Wong DT. Saliva; diagnostics and therapeutic
perspective. Oral Diseases. 2011;17:345-354. doi: 10.1111/j.1601-
0825.2010.01773.x

Authors’ Contribution:

IAMK: Conceived and designed the study. Collected
specimens, did statistical analysis and editing of
manuscript. MAQ, TM and MUF: Contributed in data
collection and manuscript writing, revision, proof
reading and addition of reference. JAMK: Takes all
the responsibility ensuring no conflict of interest. He is
accountable for all aspects of the work in ensuring that
questions related to the accuracy or integrity of any part
of the work are appropriately investigated and resolved.

Authors:

1.  Dr. Igbal A. Muhammad Khyani, MBBS, DLO, FCPS, FRCS.
Associate Professor, Department of E.N.T, Head & Neck Surgery,
2. Prof. Masood A. Qureshi, M.Sc, PhD.
Professor and Head, Department of Physiology,
3.  Prof. Talat Mirza, MBBS, M.Phil, PhD.
Professor and Head, Department of Pathology,
4.  Prof. Dr. M. Umar Farooq, MBBS, DLO, FCPS, FICS, FRCS.
Head of Department, ENT-Head & Neck Surgery,
1, 4: Dow University of Health Sciences,
Dow Medical College and Civil Hospital, Karachi - Pakistan.
2, 3: Dow University of Health Sciences,
Dow International Medical College, Karachi - Pakistan.

Pak J Med Sci 2015 Vol.31 No.5  www.pjms.com.pk 1109


http://dx.doi.org/10.1016/j.arcmed.2007.08.003
http://dx.doi.org/10.1016/j.arcmed.2007.08.003
http://www.ncbi.nlm.nih.gov/pubmed?term=Psyrri%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21211041
http://www.ncbi.nlm.nih.gov/pubmed?term=Kouvaris%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21211041
http://www.ncbi.nlm.nih.gov/pubmed?term=Kelekis%20N%5BAuthor%5D&cauthor=true&cauthor_uid=21211041
http://www.ncbi.nlm.nih.gov/pubmed?term=Khovidhunkit%20SO%5BAuthor%5D&cauthor=true&cauthor_uid=22901210
http://www.ncbi.nlm.nih.gov/pubmed?term=Poomsawat%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19256774
http://www.ncbi.nlm.nih.gov/pubmed?term=Weerapradist%20W%5BAuthor%5D&cauthor=true&cauthor_uid=19256774

